As the climate changes, changes in static stability, meridional temperature gradients, and availability of moisture for latent heat release may exert competing effects on the energy of midlatitude transient eddies. This paper examines how the eddy kinetic energy in midlatitude baroclinic zones responds to changes in radiative forcing in simulations with an idealized moist general circulation model. In a series of simulations in which the optical thickness of the longwave absorber is varied over a wide range, the eddy kinetic energy has a maximum for a climate with mean temperature similar to that of present-day earth, with significantly smaller values both for warmer and for colder climates. In a series of simulations in which the meridional insolation gradient is varied, the eddy kinetic energy increases monotonically with insolation gradient. In both series of simulations, the eddy kinetic energy scales approximately linearly with the dry mean available potential energy averaged over the baroclinic zones. Changes in eddy kinetic energy can therefore be related to the changes in the atmospheric thermal structure that affect the mean available potential energy.
Introduction
How the position and strength of midlatitude storm tracks change as the climate changes is a fundamental question in atmospheric dynamics. Global warming scenarios consistently point to a poleward shift in stormtrack position, whose dynamical basis is not well understood (Yin 2005; Bengtsson et al. 2006) . The nature of changes in storm-track strength, as measured, for example, in terms of wind speed or minimum pressure in cyclones, is less clear. Some studies point to an increase in intensity of cyclones with a decrease in the frequency of cyclones (e.g., Lambert 1995; Geng and Sugi 2003) ; others find little change in either statistic (Bengtsson et al. 2006) . Yin (2005) finds an increase in transient eddy kinetic energy (EKE) in the Southern Hemisphere and different responses in summer and winter in the Northern Hemisphere.
Here we examine how the EKE in midlatitude baroclinic zones changes as the climate changes in two series of simulations with an idealized moist general circulation model (GCM). We simulate a wide range of climates with statistically steady and axisymmetric circulation statistics and consider changes in climate resulting from changes in longwave optical thickness (representing changes in greenhouse gas concentrations) and changes in meridional insolation gradient (representing changes in, for example, high-latitude surface albedo). In addition to the total EKE, we also describe the behavior of the near-surface EKE to characterize the surface storminess in midlatitude storm tracks.
Several factors may exert competing effects on the energy of midlatitude eddies (Held 1993) . Theories of dry baroclinic eddies suggest that eddy energies depend on the static stability and meridional temperature gradients in the atmosphere, either through the growth rate of linear baroclinic instability or through the mean available potential energy (MAPE; Lorenz 1955; Green 1970) . Global warming simulations indicate that a climate warmer than that of present-day earth has a smaller near-surface meridional temperature gradient in the Northern Hemisphere (Meehl et al. 2007 ); this reduces baroclinic instability growth rates and MAPE and thus may lead to a reduction in EKE. On the other hand, the meridional temperature gradient in the upper troposphere increases in a warmer climate (Meehl et al. 2007 ); this increases baroclinic instability growth rates and MAPE and, which may lead to an increase in EKE. The dry static stability is expected to increase in a warmer climate, particularly in regions in which it is strongly influenced by moist convection (Korty and Schneider 2007) , with a consequent decrease in baroclinic instability growth rates and MAPE and thus, possibly, a decrease in EKE.
Several previous studies have attempted to relate changes in EKE to changes in the lower-tropospheric Eady growth rate (e.g., Geng and Sugi 2003; Caballero and Langen 2005; Li and Battisti 2008) rather than the approach used here, which relates EKE to MAPE. Although MAPE and the lower-tropospheric Eady growth rate both depend on static stability and meridional temperature gradients, they do not in general behave in the same way because of the dependence of MAPE on the thermal structure of the upper troposphere.
In simulations with a dry idealized GCM, Schneider and Walker (2008) found that, over a wide range of climates, EKE scales linearly with MAPE averaged over baroclinic zones. Whether such results carry over to moist atmospheres depends on the role of latent heat release in the energetics of baroclinic eddies. Latent heat release can influence the growth of individual cyclones (e.g., Reed et al. 1988 ) and contributes to the budget of eddy available potential energy in the winter storm tracks (Chang et al. 2002) . Latent heat release has also been found to increase growth rates in theoretical studies of moist baroclinic instability, (e.g., Emanuel et al. 1987) , and it can increase the maximum EKE attained in the life cycle of baroclinic eddies (Gutowski et al. 1992) . For a zonal-mean state representative of present-day earth, Lorenz (1979) found that latent heat release leads to an increase of moist MAPE by approximately 30% over the dry MAPE, a difference that can be expected to increase in moister atmospheres. However, the difference between dry and moist MAPE found by Lorenz (1979) is largely due to contributions from low-level regions in the tropics that may not be important for midlatitude eddies. Furthermore, even if it is not the dry static stability that is important but rather an effective moist stability (Lapeyre and Held 2004) , changes in the effective moist stability may still scale with changes in dry static stability in moist atmospheres. This would be the case if the effective moist stability is a weighted average of a dry stability and a much smaller moist stability in updrafts (cf. Emanuel et al. 1987) , with the weighting coefficients (e.g., area fraction of updrafts and downdrafts) not changing significantly as the climate changes. It may therefore be possible to continue to relate changes in EKE to changes in dry MAPE even in a moist atmosphere. This is indeed the case in our simulations, allowing us to relate changes in EKE to changes in the mean thermal structure of the atmosphere.
Model and series of simulations
The idealized GCM is a hydrostatic primitive equation model with 30 vertical sigma levels and a horizontal resolution of T42; it is described in detail in O' Gorman and Schneider (2008) . The insolation at the top of the atmosphere (S TOA ) is imposed as a perpetual equinox with no diurnal cycle,
where is latitude, S 0 ϭ 1360 W m
Ϫ2
, and the insolation gradient parameter ⌬ s has a default value of 1.2. Solar radiation is absorbed in the atmosphere such that the downward shortwave flux at a given sigma level and latitude is
where s ϭ 0. (Peixoto and Oort 1992) .
In the first series of simulations, the longwave optical thickness is varied by setting the rescaling factor ␣ to a different value in each of a series of 16 simulations (␣ ϭ 0.2, 0.4, 0.6, 0.7, 0.8, 0.9, 1.0, 1.2, 1.4, 1.6, 1.8, 2.0, 2.5, 3.0, 4.0, 6.0), with the insolation gradient parameter held fixed at ⌬ s ϭ 1.2. The changes in imposed longwave optical thickness should be taken as an idealized representation of changes in all longwave absorbers, including carbon dioxide and water vapor. The longwave optical thickness does not depend on the water vapor field, and so we are not allowing for radiative water vapor feedback or radiative effects of clouds. The hydrological cycle and extratropical thermal stratification in this series of simulations are investigated in O' Gorman and Schneider (2008) and Schneider and O'Gorman (2008) .
In the second series of simulations, the meridional insolation gradient is varied by setting the parameter ⌬ s to a different value in each of a series of 11 simulations (⌬ s ϭ 0.1, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8, 1.95), with the longwave optical thickness held fixed (␣ ϭ 1). Changes in the insolation gradient are used as a surrogate for changes in the distribution of shortwave forcing, such as might occur through changes in highlatitude surface albedo. Changes in ⌬ s do not affect the global-mean insolation.
In taking effects of moisture into account, we only consider the vapor-liquid phase change and use a simplified form of the Clausius-Clapeyron relation with constant latent heat of vaporization. A simple quasiequilibrium scheme, a variant of that described in Frierson (2007) , is used to parameterize moist convection by relaxation of temperatures toward a profile with a moist adiabatic lapse rate, and of specific humidities toward a profile with a reference relative humidity of 70%. A grid-scale condensation scheme ensures that the relative humidity in a grid cell does not exceed 100%, and falling condensate is assumed not to reevaporate. The effect of water vapor on the density of air (virtual temperature effect) is taken into account in the model. Evaporation at the lower boundary of the GCM, a mixed layer ocean, provides a moisture source for the atmosphere. See O' Gorman and Schneider (2008) for other details of the model and of the series of simulations in which the longwave optical thickness is varied.
Because of the symmetries of the boundary conditions, statistics of the simulated climates are steady and zonally and hemispherically symmetric. The mean thermal structures of several of the simulations are shown in Figs. 1 and 2. Figure 1 shows how increases in longwave optical thickness (␣) lead to increases in globalmean surface air temperature and tropopause height, with decreases in the pole-to-equator surface temperature gradient. Figure 2 shows how increases in the meridional insolation gradient (⌬ s ) lead to increases in meridional temperature gradients and extratropical static stability. The global-mean surface air temperature (the temperature at the lowest model level) changes by less than 8 K over this second series of simulations, compared with a change of 56 K resulting from changes in longwave optical thickness in the first series of simulations.
Behavior of eddy kinetic energy
The total (column integrated) EKE and other energies are shown in Figs ) and tropopause (thick solid line). The tropopause level is determined as a surface of temperature lapse rate 2 K km Ϫ1 and becomes poorly defined in high latitudes in the coldest simulation.
simulations. For the series in which the longwave optical thickness is varied, results are plotted against the global-mean surface air temperature, which increases with increasing longwave optical thickness. For the series in which the meridional insolation gradient is varied, results are plotted against the mean surface air temperature contrast between pole and equator, which increases with increasing insolation gradient. Each circle represents the statistically steady state of a simulation. The energies shown are averaged over the baroclinic zones in both, statistically identical hemispheres. The baroclinic zones are defined as the regions within 15°latitude of the maximum of the vertically integrated eddy potential temperature flux ЈЈ cos, where the vertical integral is performed with respect to from the surface to the lowest level of the tropopause.
1 Eddy quantities (•)Ј are defined relative to a surface-pressure-weighted zonal and time mean ( • ) along surfaces, and is meridional velocity, potential temperature, and latitude. The choice of averaging convention is not important for the scaling of EKE (global averages give similar behavior). Figure 3 shows that the total EKE, as a function of the global-mean surface air temperature, varies non- 1 The tropopause is determined as a level with zonal-and timemean temperature lapse rate of 2 K km Ϫ1 . In the coldest simulation, the tropopause becomes poorly defined in high latitudes; these latitudes are excluded from the calculation of the lowest level of the tropopause for this simulation (cf. Fig. 1a ).
FIG. 3. Total EKE (solid line with circles)
, rescaled near-surface EKE (dotted line), and rescaled MAPE (dashed line) vs globalmean surface air temperature in the series of simulations in which the longwave optical thickness is varied. The filled circle indicates the reference simulation. All energies shown in this and subsequent figures are averaged over the baroclinic zones in both, statistically identical, hemispheres. Near-surface EKE is rescaled by a constant factor of 32 and MAPE is rescaled by a constant factor of 2.4. The rescaling factors are chosen using a least squares fit to a linear relationship through the origin with the total EKE, where data points from both series of simulations are included. monotonically as the longwave optical thickness is varied. The eddy kinetic energy is maximal for a climate close to the reference climate, which has a global-mean surface air temperature close to that of present-day earth. Because the reference climate is close to a maximum in eddy kinetic energy, the sensitivity of the eddy kinetic energy to changes in longwave optical thickness (with shortwave parameters held fixed) is relatively low for the reference climate. Figure 4 shows that the total EKE increases with increasing pole-to-equator surface temperature contrast as the meridional insolation gradient is increased. The response to changes in insolation gradient is monotonic over a wide range of climates, in contrast to the response to changes in longwave optical thickness (Fig. 3) .
Figures 3 and 4 also show the behavior of nearsurface EKE, defined as the EKE per unit area of the atmosphere below ϭ 0.9. In both series of simulations, near-surface EKE scales approximately linearly with total EKE, and so our results for the scaling of total EKE are also relevant for surface storminess.
The changes in magnitude of EKE are accompanied by a poleward movement of the baroclinic zones as the longwave optical thickness is increased: they move 15°i n latitude from the coldest to the warmest simulation. A poleward shift of the storm tracks is also seen in global warming simulations (Yin 2005; Bengtsson et al. 2006) . The baroclinic zones move by less than 4°as the meridional insolation gradient is varied.
Scaling of eddy kinetic energy with mean available potential energy
Because MAPE is defined in terms of the zonal-and time-mean thermal structure of the atmosphere, a relationship between EKE and MAPE provides a basis for understanding how EKE changes in response to changes in radiative forcing. An approximate linear scaling relationship between EKE and MAPE is shown in Figs. 3 and 4 , and more directly for both series of simulations in Fig. 5 . The agreement with linear scaling is slightly better for changes in meridional insolation gradient than changes in longwave optical thickness. Nevertheless, Fig. 3 shows qualitatively similar behavior of MAPE and EKE as the longwave optical thickness is varied, with relatively little change in energy around the reference simulation, and smaller energies for very cold and very warm climates.
MAPE is calculated using the quadratic approximation of Lorenz (1955) in sigma coordinates, but excluding levels below s ϭ 0.9 to avoid numerical problems with low static stability and excluding levels above the lowest level of the tropopause in the baroclinic zone. Use of the lowest level of the tropopause in the baroclinic zone (rather than, say, the mean level) helps exclude all contributions from the stratosphere. The resulting expression for MAPE per unit area is
where ͗•͘ is the average over the baroclinic zone, is the zonal-and time-mean potential temperature, max t is the lowest level of the tropopause in the baroclinic zone, S ϭ 0.9, and p 0 ϭ 10 5 Pa is a reference surface pressure. The factor ⌫ is an inverse measure of the dry static stability,
. ͑4͒ Fig. 3 but for the series of simulations in which the meridional insolation gradient is varied. The energies are plotted against the mean surface air temperature contrast between pole and equator. The rescaling factors for near-surface EKE and MAPE are the same as in Fig. 3 . Other symbols have their usual meanings (e.g., Holton 2004) .
FIG. 4. As in
A linear scaling between EKE and MAPE was found to hold over a wide range of dry simulations in Schneider and Walker (2008) . 2 We emphasize that even though our GCM includes moist processes, the MAPE we use does not explicitly take moist processes into account, and so, for example, the static stability used to calculate MAPE is the dry static stability. We also find linear scaling between EKE and the eddy available potential energy for the simulations presented here, but we focus on the scaling with MAPE because of its value in relating eddy to mean fields.
The scaling of MAPE (but not EKE) is sensitive to the horizontal average used. For example, use of a global average in the series in which the longwave optical thickness is varied results in relatively greater MAPE for the warmer simulations compared with the colder simulations. This seems to be related to a region of large meridional temperature gradients at upper levels close to the subtropical jet (cf. Fig. 1c, left panel) . The scaling of MAPE is sensitive to whether or not this region is included, and thus to whether a global or baroclinic zone average is used. If a baroclinic zone average is used, there is also sensitivity to how the zone is defined. MAPE per unit area averaged over the baroclinic zone increases as the square of the width of the baroclinic zone, so that a wider baroclinic zone provides a greater reservoir of energy per unit area if the temperature gradient remains constant. Use of a baroclinic zone defined as in Schneider and Walker (2006;  based on the latitudes at which the eddy potential temperature flux at ϭ 0.84 reaches a critical fraction 0.3 of its maximum value) gives similar results to those shown here. However, it is then difficult to explain the physical basis of the variation of the baroclinic zone width, and there is sensitivity to the sigma level and value of the critical fraction chosen. Use of a critical fraction of 0.7, as in Schneider and Walker (2008) , gives different results for some simulations. Because of these uncertainties, we instead average over a baroclinic zone of fixed width around the latitude of the maximum eddy potential temperature flux, as described in section 3. Use of somewhat different half widths (e.g., 10°or 20°for the baroclinic zones does not significantly change our results. We use the vertically averaged eddy potential temperature flux rather than the near-surface flux to define baroclinic zones because it gives slightly clearer linear scaling of EKE with MAPE and because use of the near-surface flux is difficult to justify in some of the warmer simulations in which the maximum flux in the troposphere does not occur near the surface.
Given the level of accuracy of the linear scaling of EKE and MAPE and the uncertainties in the choice of averaging regions, we cannot exclude the possibility that latent heat release causes a deviation from linear scaling between EKE and MAPE. Our confidence in linear scaling is increased by results from a different set of simulations (not shown) in which the solar constant is varied rather than the longwave optical thickness. For these simulations, there is much less sensitivity to the choice of averaging regions, and the linear scaling between EKE and MAPE also holds over a wide range of simulations that includes very warm and moist climates.
Factors affecting mean available potential energy
To analyze the different factors contributing to MAPE changes, it is helpful to make an approximation of MAPE involving the mean meridional temperature gradient and static stability. Similar approximations of MAPE have been derived previously (e.g., Schneider 1981; Schneider and Walker 2008) . We begin by approximating the potential temperature variance as
where y denotes meridional distance, and L Z is the meridional width of the baroclinic zone. Our choice of a fixed-width averaging region means that L Z is a constant. Approximating the vertical integral in (3) then leads to a scaling estimate for MAPE written in terms of the zonal-and time-mean temperature T as A simpler scaling for the eddy velocity (related to the theory of Stone 1972) was used by Frierson et al. (2007) for simulations in which the effect of latent heating was varied in a GCM similar to the one used here. The simpler scaling depends on the meridional temperature gradient at one level and the Coriolis parameter at the latitude of the storm track, and it is adequate for the series of simulations in which the meridional insolation gradient is varied. However, in the form used in Frierson et al. (2007), it does not explicitly involve the tropopause pressure level or static stability. Such a scaling does not account for the eddy kinetic energy variations in the series of simulations in which the longwave optical thickness is varied but instead behaves more like the meridional temperature gradient (cf. Fig. 6b ).
a. Meridional temperature gradient
The approximate MAPE (6) depends on the square of the meridional temperature gradient averaged over the depth of the troposphere. For the series of simulations in which the longwave optical thickness is varied, Fig. 6b indicates a decrease with increasing surface temperature of the vertically averaged temperature gradient ‫ץ͗[‬ y T ͘] ; the surface temperature gradient decreases more strongly with increasing surface temperature (see also Fig. 1 ). The square of the vertically averaged temperature gradient decreases by a factor of 5.3 from the coldest to the warmest simulation, compared with a decrease by a factor of 19 in the square of the surface temperature gradient. The difference in the changes in meridional temperature gradients at different levels means that consideration of surface temperature gradients alone would lead to an overestimate of the effect of meridional temperature gradient changes on MAPE (and thus eddy kinetic energy). The difference in the response of the temperature gradient at the surface and in the upper troposphere can be understood in terms of the different changes in temperature lapse rate at low and high latitudes (Held 1978) : with increasing temperature and increasing specific humidity, the lapse rate decreases in low latitudes (where it is close to the local moist adiabatic lapse rate), but increases, or decreases more slowly, in high latitudes (where it is more stable than moist adiabatic, but closer to moist adiabatic in warm climates; Schneider and O'Gorman 2008) . The decrease in surface temperature gradient with increasing global-mean surface temperature shows that the sensitivity of surface temperature to changes in radiative forcing can be greater at high latitudes even without surface albedo feedbacks (cf. Held 1978) . The poleward energy flux at 50°increases as the surface temperature increases for all but the warmest simulations , broadly consistent with the preferential warming of high latitudes implied by Fig. 6b .
The changes in meridional temperature gradients are more straightforward to understand for the series of simulations in which the meridional insolation gradient is varied (Fig. 7b) . They account for most of the change in MAPE in this series of simulations (cf. Figs. 7a,b) . The vertically averaged and surface meridional temperature gradients change in almost the same way, increasing by factors of 8.8 and 10, respectively, from the smallest to the largest insolation gradient. The effect of increasing the meridional insolation gradient is to increase meridional temperature gradients and thus MAPE.
b. Dry static stability
Greater extratropical dry static stability reduces the inverse stability ⌫ and thus reduce MAPE. For the series of simulations in which the longwave optical thickness is varied, Fig. 6c shows that the simulation with maximum ⌫ (minimum extratropical static stability) is close to the reference simulation. The average ⌫ values of the coldest and warmest simulations are 30% and 31% smaller than that of the reference simulation (see also Fig. 1) . Thus, for climates significantly warmer or colder than the reference climate, the extratropical dry static stability increases relative to the reference climate, with a consequent negative effect on MAPE. Greater extratropical static stability in colder climates is consistent with baroclinic eddies stabilizing the troposphere because the lower tropopause and greater meridional surface temperature gradient imply a stronger stabilizing effect of baroclinic eddies (Schneider and Walker 2006; Schneider and O'Gorman 2008) . For warmer climates, moist convection and large-scale condensation become increasingly important for the stratification of the extratropics, and the dry static stability of moist adiabats increases. However, the analysis of Schneider and O'Gorman (2008) suggests that current theories do not account for the extratropical thermal stratification over the entire range of this series of simulations.
For the series of simulations in which the meridional insolation gradient is varied, the extratropical static stability increases monotonically with increasing pole-toequator temperature difference (Fig. 7c) . This partially opposes the effects of the change in meridional temperature gradient on MAPE. The inverse stability ⌫ decreases by a factor of 1.4 from the smallest to the largest insolation gradient. Qualitatively, such increases in static stability with increasing meridional temperature gradients are predicted by a number of theories of the extratropical thermal stratification (Stone 1978; Juckes 2000; Schneider and Walker 2006) .
c. Tropopause pressure
For the series of simulations in which the longwave optical thickness is varied, Fig. 6d shows that the tropopause pressure decreases (tropopause height increases; see Fig. 1 ) with increasing surface temperature, with a consequent positive effect on MAPE. The depth of the troposphere measured as s Ϫ max t increases by a factor of 3.3 from the coldest to the warmest simulation. For a given lapse rate, the radiative constraint on tropopause height implies that the tropopause height increases with increasing longwave optical thickness because the surface temperature and emission height increase (Thuburn and Craig 1997, 2000; ). The lapse rate variations implied by Fig. 6c modulate this response.
For the series of simulations in which the meridional insolation gradient is varied, changes in tropopause pressure are relatively unimportant for the behavior of MAPE (Fig. 7d) . The depth of the troposphere ( s Ϫ max t ) varies by less than 9% of its reference simulation value over this series of simulations.
Conclusions
We have investigated the response of EKE to changes in radiative forcing over a wide range of climates in a moist idealized GCM. We have discussed two series of simulations with relevance to past and projected climate changes: 1) a series in which changes in greenhouse gas concentrations are represented by changes in longwave optical thickness with shortwave parameters held constant and 2) a series in which changes in the distribution of absorbed solar radiation are represented by changes in meridional insolation gradient with longwave parameters held constant. The series of simulations in which the longwave optical thickness is varied demonstrates that dynamical processes can lead to a climatic maximum for EKE. The EKE is near a maximum for a climate with temperatures close to those of present-day earth. Because of the linear scaling between total and near-surface EKE, this also shows the potential for a climatic maximum in extratropical surface storminess. Such a maximum in EKE, if present in earth's climate system, may occur at a different global-mean temperature than our simulations because of processes not included here (e.g., highlatitude surface albedo feedbacks). Indeed, the second series of simulations suggests that one effect of decreases in high-latitude albedo (melting ice) would be a decrease in the pole-to-equator temperature contrast with a consequent negative effect on MAPE and EKE. It is possible that decreases in EKE played an important role in past warm and cold climates. For example, decreases in EKE in very warm climates may have partially offset the enhancement of the poleward energy flux owing to the greater moisture content of the atmosphere (Caballero and Langen 2005) . It is also possible that the North Atlantic storm track was weaker at the Last Glacial Maximum (Li and Battisti 2008) .
We have shown that there is an approximate linear scaling between EKE and dry MAPE over a wide range of climates despite the presence of moist processes in our idealized GCM. Such a scaling is of use in understanding the order of magnitude and sign of changes in EKE in response to climate changes. Uncertainties in the appropriate definition of the baroclinic zones over which to average are a weakness of this result, a problem that might be alleviated by simulating moist baroclinic eddies using a primitive equation model in a simpler geometry such as a channel.
Using a simple approximation, we have described the dependence of MAPE on dry static stability, meridional temperature gradients, and tropopause pressure level. MAPE depends on the meridional temperature gradient averaged over the depth of the troposphere. For the series of simulations in which the longwave optical thickness is varied, the vertically averaged temperature gradient is not as sensitive to climate change as the surface temperature gradient, although its changes are nonetheless significant for the behavior of the MAPE. The relative insensitivity of MAPE to longwave optical thickness changes near the reference simulation arises because of opposing changes in the tropopause height and meridional temperature gradients at different levels, combined with a local minimum in static stability. Temperature gradients and static stabilities throughout the depth of the troposphere affect MAPE and hence the surface storminess as measured by near-surface EKE.
Our study offers a basis for understanding changes in eddy energies in the extratropical storm tracks in more complex atmospheric flows, provided that the approximate linear scaling between EKE and MAPE continues to hold, and that the dynamical changes in static stability and meridional temperature gradients that we have discussed indeed occur. Mesoscale effects of latent heat release on storm intensity are not resolved in our simulations and could change significantly with climate, affecting, for example, wind speed extremes.
